Introduction
Between c. 4500 and 3500 BC, one of the many ways to dispose of the dead throughout Central and Western Europe (from the Rhône valley to Slovakia and Hungary) was to deposit their remains in circular pits. Indeed, in some areas, this is the only form of corpse disposal that we know. The circular pits are commonly interpreted as disused silos. They may contain isolated bones, anatomical parts or complete or near complete skeletons. Deposits may comprise single or multiple individuals, sometimes accompanied by grave goods and animal remains, which may themselves be the subject of special deposits (for a recent review of the Upper Rhine region, see Lefranc et al. 2010) . In Alsace, this practice is mainly 1 associated with the Michelsberg and Munzingen cultures (c. 4100-3500 BC). It probably dates back, however, to the Bischheim culture (c. 4500-4350 BC) and, more certainly, to the Upper Rhine western Bischheim Epi-Roessen group, also called BORS in French-formerly the Entzheim group-(c. 4300-4100 BC) (Jeunesse 2010; Lefranc et al. 2010: 63) .
The first reference to these circular pit deposits dates to the end of the nineteenth century, one example being reported at the Michelsberg type-site in Untergrombach, Baden, Germany (Bonnet 1899) . For a long time however, they have been dismissed by researchers as a mere epiphenomenon of little interest. Interpretation of these features began in earnest during the 1980s (Lichardus 1986; Schweitzer 1987 ), yet only in the last decade has it been demonstrated that the practices they represent were not marginal but rather part of a coherent tradition across an extensive area of Europe (Jeunesse 2010; Lefranc et al. 2010 ). This is due to an increasing number of discoveries, particularly in France, within the framework of rescue excavations. Several interpretations have been put forward, but even if the most recent studies agree on some of them, not one of which is totally satisfying. The example provided by a recent discovery at Bergheim, Alsace, brings remarkable and unique evidence to the debate.
The commune of Bergheim is located 50km south-east of Strasburg, in the Haut-Rhin department, between the foothills of the Vosges Mountains and the Upper Rhine plain. A rescue excavation was carried out during the summer of 2012 by ANTEA-Archéologie over an area of approximately 2ha. It revealed occupations from three distinct periods: a Linearbandkeramik village, a series of Late Neolithic silos and an area of silos from the beginning of the La Tène period. Of the 60 Late Neolithic silos, 14 have produced human bones ( Figure 1 & Table 1 ). These bones are isolated or correspond to anatomical parts or to complete individuals, a pattern that matches the general characteristics of deposits in circular pits found throughout the region at this time (Lefranc et al. 2010 ). Yet one silo, pit 157, is utterly exceptional in its contents.
Pit 157
Pit 157 is 2m deep and circular in plan with a diameter of 1.5m at the surface, increasing to 1.9m at 0.3m above the base. It has yielded mostly human remains. The only artefacts clearly associated with these remains were an ornament made with the valve of a freshwater mussel, supposedly worn by individual number 4, and an arrowhead, whose shape recalls the BORS types, found near the ribs of individual number 7. At the bottom of the pit, an unretouched block of sandstone, seemingly deposited intentionally, was also discovered (Figure 2 ). Faunal remains were limited to a fragment of pig mandible, also found at the bottom of the pit, and the skeletons of two hares. It was impossible to determine whether the hares were deposited deliberately or whether they accidentally fell into the feature. Two radiocarbon dates on femurs belonging to two different human individuals (numbers 7 and 1), the lowest and the highest stratigraphically, provide a chronological attribution, with the results: 5335±35 BP (Poz-53888), or cal BC 4314-4049 (2σ ), and 5245±35 BP (Poz-53887), or cal BC 4228-3972 (2σ ), respectively (calibrated using Oxcal 4.2 and IntCal 13). These dates correspond to the BORS or the Early Michelsberg of the Upper Rhine region. Through careful study of stratigraphy and taphonomy, it was possible to reconstruct the chronology of the deposits within the pit, thereby revealing complex deposition practices. The first deposit in the base of the pit comprised at least seven portions of left upper limbs, amputated through the arm and represented by seven humerii, seven radii, seven ulnas and the carpals, metacarpals and phalanges of at least five hands (Figure 2 ). Three elbow joints were still articulated at the time of discovery, as well as four radio-ulnar groups. Unless the anatomical connections were preserved intact through drying, smoking or some other form of preservation-a conceivable, yet unprovable, hypothesis-they demonstrate that these parts were deposited freshly after amputation. Other parts, notably the hands, the bones of which were completely scattered, had been disarticulated prior to deposition. This made the systematic reconstitution of the limbs for each individual impossible. Six of the limbs belonged to adults, or individuals of adult size, and the seventh belonged to a child or adolescent whose age is estimated to have been between 12 and 16 years (Scheuer & Black 2000) . A large number of the remains display evidence of modification, some relating to amputation, others to the cutting up of the arms and hands (see below). 
The bodies of seven individuals, numbers 2-8, as well as a fragment from the skull cap of an eighth, were placed in the pit directly overlying the deposit of upper limbs (Figure 3 ). The remains were sexed and aged according to the methods documented by Murail et al. (2005) and Ubelaker (1989: fig. 71 ) respectively. They belonged to three adults (two males and one female) and four children, whose age-range estimates are between 2 and 4, 3 and 5, 6 and 9, and 10 and 13. The cranial fragment belonged to a very young infant, probably less than a year old. The corpses had been piled up in a great variety of positions that one could describe as 'disordered': on their back, on their front or on their side, their limbs adopting haphazard postures and suggesting that they were discarded without care and without any deliberate attempt to organise them. The only exception to this is the juvenile aged between 3 and 5 (individual number 5), found on its left side in the foetal position, in a manner suggestive of a conventional burial, although this may be mere coincidence.
The lowest individual (number 7), a male between 30 and 59 years of age (Schmitt 2005) , is distinguished by having had his left upper limb amputated through the arm. He also bears several marks of violent blows, notably on the skull, which probably correspond to his death (see below). None of the bones from the other six bodies display any modification. Unfortunately, we were unable to determine whether any of the amputated limbs in the underlying deposit belonged to individual 7. Attempts at establishing a link between his proximal humerus and one of the six mature distal portions of the same element were inconclusive, as were attempts at pairing the bones of his right upper limb with those of the amputated left upper limbs: we could attest neither an association nor a complete exclusion. The minimum number of individuals (MNI) for the lower part of the pit can therefore be set at 14, comprising 7 articulated bodies, at least another 6 left upper limbs-because we cannot exclude the possibility that one of the upper limbs belongs to individual number 7-and a cranial fragment of a very young infant.
The upper limbs and complete individuals were either deposited simultaneously or over a very short time frame. They all are strictly in contact and labile joints have been preserved, which would have been disturbed if there had been any substantial lag in deposition (unless, for the limbs, there was special treatment prior to discard). Some post-depositional disturbances exist, but they affected the individuals in different ways depending on their stratigraphical location. Those situated at the top of the pit are the most severely disturbed, with bones displaced horizontally in the space external to the body. Those situated in the middle zone are only moderately disturbed, and those at the bottom have hardly moved at all. This vertical gradient of disturbance can be explained by the piling up of the bodies. Spaces form during the decomposition of a corpse into which the bones of overlying bodies may fall. The higher the bodies are placed on the pile, the greater the disturbances caused by this process. Nevertheless, this mechanism cannot account for the entirety of horizontal bone displacements among the uppermost individuals, leading us to believe that the pit was not filled in immediately after the bodies were deposited, but rather remained open long enough for at least partial decomposition to have been possible. This theory is supported by the presence of a naturally deposited sedimentary layer 0.1m deep that covers the remains.
Above this sedimentary layer, an eighth body, that of an adult female, was introduced within the pit, also in a haphazard position (Figure 3 , individual number 1). The excellent preservation of the connections corroborates the fact that compaction of the underlying levels had already taken place by the time this corpse was deposited, and that it decomposed in a filled space and was hence covered immediately by the final fill of the pit. No modifications have been observed on the bones of this final skeleton, nor indeed on any of the human remains from the other pits at Bergheim.
Evidence of violence
The upper limbs from the basal deposit display numerous bone modifications. Some of them relate to amputation: firstly, the fractures of the humeral shafts, which show all the characteristics of fresh bone fractures (Villa & Mahieu 1991; Boulestin 1999) (Figure 4) ; and secondly, often multiple associated chop marks (Figures 4a & c, 5) . These marks sometimes cover a substantial portion of the shaft and are probably also partly related to the cutting away of soft tissue. A few cut marks left by finer tools used with a slicing motion may also relate to this action ( Figure 6 ). Some other fractures appear to have no associated chop marks. Amputations were thus probably performed by violent blows inflicted with an implement such as an axe that would have cut through soft tissue and broken the bone. A knife may have been used to finish cutting through any remaining tissue.
Other modifications on the upper limbs show that they underwent much more complex treatments. Fresh bone fractures and cut marks are apparent on the forearms (Figures 7 &  8) , metacarpals and phalanges (Figures 8 & 9) . The intention behind these modifications is unclear. The scattered hand bones at the bottom of the pit suggest that the hands were deliberately cut into pieces, although this interpretation does not easily apply to all upper limbs, as numerous joints and a great number of small splinters were still articulated at the time of deposit. Ligaments and periosteum would, however, have been sufficient to preserve these connections, leaving systematic defleshing a possibility for consideration.
Numerous traces of violence are apparent on individual number 7, whose remains immediately overlie the basal deposit of left upper limbs. There are five impact points on the neurocranium, with starshaped fractures, concentric cracks, internal bevelling and adhering flakes, all of which are typical characteristics of fresh bone fractures (Boulestin 1999: 56-64) (Figure 10 ). The most severe blows were inflicted on the frontal bone, above the glabella, causing a complete disjunction of the supraorbital zone, and on the right side of the skull, causing the petrous part of the temporal bone to crumble. The same blow probably caused the fracture of the right half of the mandible. If the individual was not yet dead at the time that these blows were sustained, then these wounds would have most certainly proved fatal, and may indeed correspond to an execution. Other fresh bone fractures were noted on the left clavicle and scapula, and testify to another blow dealt at shoulder level. Three fragments of left rib also show evidence of peeling, possibly related to a thoracic blunt impact, although the presence of a cut mark on one of them also suggests the use of a cutting implement (Figure 11) . Finally, the left arm was amputated through its proximal third. Although no tool mark is visible, a spiral fracture shows that the severing of the humerus resulted from a violent blow to the limb (Figure 12 ).
Discussion
Late Neolithic circular pits containing human deposits have been noted since the end of the nineteenth century, but raised little interest until the 1980s. Various interpretations have since been proposed that broadly conform to one of two opposing propositions. For some researchers, the great variety of the deposits found in these pits-in this case interpreted without exception as disused silos-means that they cannot be considered genuine burials (Nickel 1997) . These researchers conclude that the deposition of human remains in circular pits was a marginal practice concerning individuals deemed unworthy of a normal funerary rite or of any funerary rite at all. Conversely, others such as Lichardus (1986) C Antiquity Publications Ltd, 2015 Fanny Chenal et al.
Figure 7. Examples of fresh bone fractures on the left forearm bones (scale-bar = 50mm).
and Schweitzer (1987) believe that these deposits represent genuine funerary practices, and furthermore that the pits were dug specifically for this purpose. In the absence of supporting evidence for either case, it is unclear which proposition is more probable of the two.
Observations by Alain Beeching and colleagues at sites in the Rhône Valley, notably Les Moulins at Saint-Paul-Trois-Châteaux and Le Gournier at Montélimar, provided the first real support for the funerary hypothesis. They also led to new avenues of investigation. These researchers noted the recurring opposition, in one and the same pit, between an individual termed as 'exceptional'-buried flexed on the side in the central part of the pit and accompanied by grave goods-and others described as 'secondary' (Beeching 1991: 337; Crubézy 1991) . This observation led Beeching cautiously to suggest that these secondary individuals were 'accompanying dead' (Beeching 1991: 337) . The idea was further developed by Jeunesse, who showed that this pattern of asymmetry was to be found throughout the entire area, from the Rhône Valley to Central Europe between 4500 and 3500 BC
Figure 8. Cut marks on a left ulna (a), a third left metacarpal (b) and a left-hand middle phalanx (c) (scalebars = 5mm).
(Jeunesse 2010). In many cases, a single pit features multiple asymmetrical deposits, with one individual displayed in a so-called conventional or regular position (flexed on the side), accompanied by one or more individuals in haphazard positions, seemingly deposited without regard or any apparent rule. This repetitive pattern attests to a homogeneous and coherent phenomenon, both from the chronological and geographical points of view. The dating evidence from these sites testifies to a cultural movement from West to East, and southwards from Alsace or Bavaria.
The recurrence of this depositional pattern in the archaeological record also enables us to confirm that this was a regular practice, and reinforces the idea that it was truly funerary in nature. Within this framework, asymmetry is still in a rather consensual way interpreted as a practice of 'accompanying dead' , as characterised by Testart (2004) , namely the killing of devoted servants or dependent relatives following the death of a high-ranking figure. Hence, asymmetry expresses the existence of a hierarchy among the dead that mirrors that among the living. For the Neolithic period, the most probable interpretation of dead bodies in a haphazard position is that of slaves killed at their master's death (Testart et al. 2010) . Although this practice has often been labelled an act of 'sacrifice', we must stress that it is radically different both in its nature and its social implications-primarily because this is not a religious practice, in that it does not consist of an offering to supernatural beings (Testart 2004: 29-34) .
Debate about the circular pit deposits from the Late Neolithic has continued more recently with the publication of a review of the evidence from the Upper Rhine region (Lefranc et al. 2010) . Furthermore, a CNRS Research Group (GDR) led by Christian Jeunesse (the results of which remain as yet unpublished) has examined the phenomenon on a European scale. Both studies reassessed the homogeneity and coherence of this practice of deposition, and suggest that the accompanying dead model remains to date the best available to explain at least some aspects of the data. Nevertheless, it does not explain all of them, as only a small fraction of the deposits involve multiple contemporary interments, with one individual in a conventional position and others in haphazard positions. The model also fails to account for the numerous pits that contain only individuals belonging to the second category, which are still sometimes associated with high-value objects (Lefranc et al. 2012) . Thus, it appears to be incomplete. This observation led Lefranc et al. to consider other interpretations, including sacrifice sensu stricto (offerings to supernatural entities) and the deliberate destruction of prestige goods, in a manner similar to the potlatch (Lefranc et al. 2010: 86-87 ; 2012:
Figure 9. Examples of fresh bone fractures on left metacarpals (left) and hand phalanges (right) (scale-bar = 10mm).
725-27). It remains difficult, however, to see how these various explanations, pertaining to different fields-funerary and non-funerary-could be interconnected.
Bergheim pit 157: interpreting and integrating the models
What do we learn from pit 157 in particular? Above all, its contents show clear evidence of armed violence. First, the archaeologically simultaneous death of seven individuals (individual number 1 is excluded from this account), assumed by their simultaneous burial, is not expected within a natural mortality profile (Boulestin 2008) . This suggests that, excluding the possibility of starvation or an epidemic, these individuals must have been killed. Second, individual number 7 exhibits indisputable signs of violent blows to the head, which are probably related to his execution. Finally, the amputation of the left upper limbs displays features testifying to particularly violent acts rather than surgical practice. These amputations present the strongest evidence to support our interpretation of violence and make the most significant contribution to the debate. Indeed, they can fall only into one of two categories: judicial (intra-group violence) or war-like (inter-group armed violence). Historically, the amputation of various body parts has been used as a form of criminal punishment by many societies. Usually, only the extremities of the limbs were amputated, i.e. hands or feet, but that may not always have been the case. For the Bergheim pit, the hypothesis of judicial violence cannot be refuted by the exclusive presence of left arms or their number, given that they may be the result of a particular rite of collective punishment, or by the coexistence of amputation and killing, as the condemned individuals may have been tortured beforehand or as part of their execution. Nevertheless, other arguments dispute this hypothesis. Neither the fact that limbs underwent additional treatments-such as the cutting and disjointing of the hands-nor that they were put in a seemingly organised deposit, rather than simply discarded as with waste, seem a probable result of criminal sanctions.
War-like practices offer a more convincing interpretation, with three possibilities: the amputations could correspond to post-mortem mutilations (intended either to offend the dead or intimidate the living), torture or the taking of trophies. This last practice in particular was documented by Jacques Le Moyne de Morgues while observing the American Timucua Indians in Florida in the sixteenth century. The description he gives of it resonates with the scenario proposed at Bergheim: "They also are accustomed, after a battle, to cut off with these reed knives the arms of the dead near the shoulders, and their legs near the hips, breaking the bones, when laid bare, with a club" (Le Moyne 1875: description of illustration 15) ( Figure 13 ). Mention should also be made of the arm interpreted as a trophy that was discovered in a burial at the Ward Site in Kentucky (Mensforth 2007: 236-37 & fig. 9 .6).
The evidence from pit 157 undoubtedly testifies to armed violence, and the amputated arms, most probably trophies, are suggestive of an act of war. The presence of women and children in the pit does not go against this hypothesis: they may have been victims of raids, killed on the scene of the confrontation or captured and executed afterwardsalthough women and children were often enslaved, they were also sometimes tortured and killed (Knowles 1940) . Whether they were victims of warfare or the recipients of judicial punishment, the case supports the idea that the haphazardly deposited individuals were either dependants or excluded individuals.
Integrating the data into different interpretative models of accompanying dead, the destruction of prestige goods or sacrificial rites, is not straightforward. The Bergheim case shows that the first of these models is incomplete. The only individual in a conventional position in the deposit was a three-to five-year-old child, and it is hard to argue that they were a figure of central importance in this arrangement (an assumption that itself would carry significant implications), and thus that the pit was actually a grave. Furthermore, it is difficult to explain the amputated arms within any funerary model. It is even more difficult, however, to see how these arms would be consistent with the destruction of prestige goods. Killing one's slaves may indeed constitute a display of wealth, as was practised during funeral potlatch on the Northwest Coast of North America (MacLeod 1929: 106-11) , but it seems questionable to consider that upper limbs alone would have expressed some kind of wealth. The amputated arms also pose a problem for the sacrifice model. They oblige us to suppose that they represent offerings to gods, as in any sacrifice, but this is difficult to reconcile with the trophy hypothesis, as trophies are not regarded as offerings (Testart 2012: 446) . The sacrifice model is even less compatible with the hypotheses of mutilation and torture. Consequently, it remains problematical to integrate pit 157 within a general interpretative model for circular pit deposits, whatever it might be.
Conclusion
Pit 157 represents clear evidence of what was probably an act of inter-group armed violence, that is to say 'war', although the true nature of these practices remains difficult to understand. Interpreting this unique case is not easy, as, to our knowledge, no other example of amputation, or even of isolated articulated limbs, has ever been recorded for the Late Neolithic. It should not, however, be cast aside as an anomaly. As part of a wider phenomenon of circular pit deposits, whose unity and coherence, both chronologically and geographically, are taken for granted, it should not be excluded a priori from broader interpretative models. Indeed, unusual cases such as this are arguably the most important for evaluating existing interpretations. To date, none of the three current models-accompanying the dead, the destruction of prestige goods or sacrifice-satisfactorily accommodate the Bergheim data, and a reliable and complete model for explaining circular pit deposits is yet to emerge.
A more thorough evaluation of the evidence for violence in this region during the Late Neolithic, mostly documented for the Michelsberg culture, is required. Other examples of violent death have been recorded in circular pit deposits; for instance, at HeidelbergHandschuhsheim in Baden-Württemberg (Wahl & Höhn 1988) and at Rosheim 'SainteOdile' in Alsace (Nickel 1997) . It is, however, mostly in contemporary enclosure ditches, with their large numbers of human remains (Nickel 1997) , that unequivocal evidence of violent treatment has been observed. Skulls from the same culture, interpreted as trophies, have also been discovered at Ilsfeld and Bruchsal in Baden-Württemberg (Wahl 2007: 169-71; 2008) . Wahl attributes these discoveries to acts of war, but other authors think that this interpretation fails to explain many other cases (Jeunesse 2012) . Pits and enclosures must certainly be included for a more complete understanding of the extent and variety of violent practices during this period. To achieve that, future studies will have to incorporate the results of other contemporary research on the archaeology of violence and warfare (Martin et al. 2012; Schulting & Fibiger 2012; Allen & Jones 2014; Ralph 2014) , as well as that from unique and challenging discoveries such as pit 157.
